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SPECIFICATION 

[Title of the Invention] Optical Low Pass Filter 
[Abstract] 

[Object] To provide an optical low pass filter which can achieve 
an optical characteristic having no dependence on wavelength 
and can be manufactured at low cost. 

[Construction] Three ]cinds of direction separating 
birefringent plates of 0-degrees, +45-degrees, -45-degrees 
and 90-degrees are combined with one another to separate 
transmitting light into four light fluxes which are equal in 
intensity and located at the corners of a square. The three 
kinds of direction separating birefringent plates are a 0- 
degree direction separating birefringent plate, a 90-degree 
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direction separating birefringent plate and a +45-degree 
direction separating birefringent plate from the incident 
light side, for example. 
[WHAT IS CLAIMED IS;] 

[Claim 1] An optical low pass filter, wherein three kinds of 
direction separating birefringent plates of O-degrees, 
+45-degrees, -45-degrees and 90-degrees are combined with one 
another to separate light transmitted therethrough into four 
light fluxes which are equal in intensity and located at the 
corners of a square. 

[Claim 2] The optical low pass filter according to Claim 1, 
wherein the three kinds of direction separating birefringent 
plates are a 0-degree direction separating birefringent plate, 
a 90-degree direction separating birefringent plate and a 
+45-degree direction separating birefringent plate from the 
incident light side. 

[Claim 3] The optical low pass filter according to Claim 1, 
wherein the three kinds of direction separating birefringent 
plates are a 0-degree direction separating birefringent plate, 
a 90-degree direction separating birefringent plate and a 
-45-degree direction separating birefringent plate from the 
incident light side. 

[Claim 4] The optical low pass filter according to Claim 1, 
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wherein the three kinds of direction separating birefringent 
plates are a 90-degree direction separating birefringent plate, 
a 0-degree direction separating birefringent plate and a 
+45-degree direction separating birefringent plate from the 
incident light side. 

[Claim 5] The optical low pass filter according to Claim 1, 
wherein the three kinds of direction separating birefringent 
plates are a 90-degree direction separating birefringent plate, 
a 0-degree direction separating birefringent plate and a - 
45-degree direction separating birefringent plate from the 
incident light side. 

[Claim 6] The optical low pass filter according to Claim 1, 
wherein the three kinds of direction separating birefringent 
plates are a 0-degree direction separating birefringent plate, 
a +45-degree direction separating birefringent plate and a 
-45-degree direction separating birefringent plate from the 
incident light side. 

[Claim 7] The optical low pass filter according to Claim 1, 
wherein the three kinds of direction separating birefringent 
plates are a +45-degree direction separating birefringent 
plate, a -45-degree direction separating birefringent plate 
and a 0-degree direction separating birefringent plate from 
the incident light side. 
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[Claim 8] The optical low pass filter according to Claim 1, 
wherein the three kinds of direction separating birefringent 
plates are a -45-degree direction separating birefringent 
plate, a +45-degree direction separating birefringent plate 
and a 0-degree direction separating birefringent plate from 
the incident light side, 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Invention] The present invention relates to an 
optical low pass filter having a light transmission 
characteristic having no wavelength dependence. 
[0002] 

[Prior Arts] In electronic optical equipment such as a video 
camera, an electronic still camera, etc., an optical low pass 
filter has been hitherto used in an optical system to prevent 
reflection of incident light rays and carry out color 
correction. When such an optical low pass filter is used, a 
pseudo signal generated by a solid-state image piclcup device 
can be removed. When such a pseudo signal cannot be removed, 
there occurs a problem that a horizontal line appears jagged 
or a white and blaclc waffle pattern is colored or the lilce. 
[0003] Particularly in recent electronic optical equipment 
having high pixels, an optical low pass filter of a square 
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separation or rhombic separation pattern is required. A 
filter in which a wavelength plate is disposed to displace a 
phase is known as the optical low pass filter of square 
separation or rhombic separation pattern as described above. 
[0004] However/ when a wavelength plate and a birefringent 
place are cut out from something similar to that, for example, 
a rude ore of artificial crystal, at least two kinds of a rough 
stone are required to be prepared because the wavelength and 
birefringent plate are different in cut-out direction, and 
thus the manufacturing cost is increased. Particularly when 
a rough stone using a wavelength plate having a large area 
is remarkably expensive in cost because the price of the rough 
stone itself is expensive, the cost thereof becomes three times 
as high as the cost of the birefringent plate having the same 
area, for example. 

[0005] Furthermore, in the wavelength plate, the phase 
difference of a transmitted light ray is substantially 
dependent on the wavelength of an incident light ray. 
Therefore, in the case of electronic optical equipment 
targeting light rays mainly in the visible area of 400nm to 
7 00nm in wavelength, there occurs a problem that a 
characteristic which is optically constant characteristic 
over the whole wavelength area is produced. 
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[0006] For example, a wavelength plate which has a phase 
difference of 90 degrees at a wavelength of SSOnm and uses 
crystalline quartz has a thickness of about 0.5mm. When light 
of 700nmof light is passed through this wavelength plate, there 
occurs a phase difference of 130 degrees. In the case of a 
wavelength plate having a phase difference of 90 degrees, 
linearly polarized light is converted to circularly polarized 
light and can separate into light fluxes which are uniform in 
intensity. On the other hand, in the case of a wavelength plate 
having a phase difference of 130 degrees, linearly polarized 
light is converted to elliptically polarized light, and thus 
there is a problem that the light fluxes thus separated are 
not uniform in intensity. 
[0007] 

[Problems to be Solved by the Invention] The present invention 
has been implemented in view of the above-mentioned situation, 
and has an object to provide an optical low pass filter which 
can be reduced in cost and can achieve an optical characteristic 
having no wavelength dependence. 
[0008] 

[Means for Solving Problems] The present invention is an 
optical low pass filter characterized in that three Icinds of 
direction separating birefringent plates of 0-degrees, 
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+ 45-degrees, -45-degrees and 90-degrees are combined with one 
another to separate light transmitted therethrough into four 
light fluxes which are equal in intensity and located at the 
corners of a square, and the three kinds of direction separating 
birefringent plates are a 0-degree direction separating 
birefringent plate, a 90-degree direction separating 
birefringent plate and a +45-degree direction separating 
birefringent plate from the incident light side, for example. 
[0009] 

[Preferred Embodiment] An embodiment according to the present 
invention will be described in detail with reference to an 
assembly perspective view shown in Fig. 1. A 0-degree 
direction separating birefringent plate 11, a 90-degree 
direction separating birefringent plate 12 and a +45-degree 
direction separating birefringent plate 13 are disposed from 
the incident light side, for example. Each of these direction 
separating birefringent plates 11, 12 and 13 is formed by 
cutting artificial quartz crystal at a predetermined angle with 
respect to the crystal axis and shaping it. 
[0010] The 0-degree direction separating birefringent plates 

11 and the 90-degree direction separating birefringent plate 

12 may be positionally replaced by each other so that the 
90-degree direction separating birefringent plate 12 is 
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disposed at the light incident side and the 0-degree direction 
separating birefringent plate 11 is disposed at the light 
emission side. These birefringent plates 11, 12 and 13 are 
adhesively attached to one another with optical adhesive agent 
to construct an optical low pass filter. 

[0011] The optical low pass filter thus constructed is disposed 
on a predetermined optical path so that a light ray incident 
to the optical low pass filter is separated into four light 
fluxes 14a to 14d which are equal in brightness and located 
at the corners of a square as shown in a light-flux projection 
diagram of Fig. 2. In this case, the square at which the four 
separated light fluxes are located is located by being rotated 
by 45 degrees with respect to the bottom side of each 
birefringent plate 11, 12 and 13. 

[0012] As described above, for example, when the optical low 
pass filter is disposed at the incident side of a solid-state 
image pickup device such as CCD or the like, a pseudo signal 
can be removed and thus a clear image can be achieved. 
[0013] The present invention is not limited to the above 
embodiment, and it is merely required that three kinds of 
direction separating birefringent plates of 0-degrees, 
+ 45-degrees, -45-degrees and 90-degrees are combined with one 
another to separate light transmitted therethrough into four 
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light fluxes which are equal in intensity and located at the 
corners of a square. Accordingly, the 90-degree, 0-degree and 
+ 45-degree direction separating birefringent plates disposed 
from the light incident side may be used, or the 0-degree, 
+45-degree and -45-degree direction separating birefringent 
plates disposed from the light incident side may be used. 
[0014] Furthermore, according to the present invention, the 
+45-degree, -45-degree and 0-degree direction separating 
birefringent plates disposed from the light incident side may 
be used, or the -45-degree, +45-degree and 0-degree direction 
separating birefringent plates disposed from the light 
incident side may be used, or the -45-degree, +45-degree and 
0-degree direction separating birefringent plates disposed 
from the light incident side may be used, 

[0015] Still furthermore, as shown in Fig. 3, the 0-degree, 
+45-degree and -45-degree direction separating birefringent 
plates disposed from the light incident side may be used. In 
this case, when the bottom side of respective birefringent 
plate 11, 13 and 15 is set as a reference, one side of the square 
at which the four separated light fluxes are located is parallel 
to the reference as shown in the projection diagram as shown 
in Fig. 4. 

[Effects of the Invention] As described above in detail, 
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according to the present invention, there can be provided the 
optical low pass filter which has a light transmission 
characteristic having no wavelength dependence and is low in 
cost . 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] is an assembly perspective view of an optical low pass 
filter according to an embodiment of the present invention. 
[Fig. 2] is a projection diagram showing the locations of four 
light fluxes of the optical low pass filter shown in Fig. 1. 
[Fig. 3] is an assembly perspective view showing an optical 
low pass filter according to another embodiment of the present 
invention . 

[Fig. 4] is a projection diagram showing the locations of four 
light fluxes of the optical low pass filter shown in Fig. 3. 
[Description of Symbols] 

11 . . 0-degree direction separating birefringent plate 

12 . . 90-degree direction separating birefringent plate 

13 . . +45-degree direction separating birefringent plate 
14a to 14d . . light flux 
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Fig. 3 



-45-degree direction separating 
birefringent plate 15 



+45-degree direction separating 
birefringent plate 13 




1^ 



0-degree direction 
separating birefringent plate 11 



Fig.4 
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14d 



